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INTRODUCTION {#sec1-1}
============

Type 1 spinal arteriovenous malformation (AVM), also referred to as dural arteriovenous fistulas (AVF), is the most common type of spinal vascular malformation. They are classically located along the dorsal aspect of the thoracolumbar cord and typically present in patients in their sixth or seventh decade of life. Symptoms and signs may reflect an acute evolving or chronic progressive myelopathy characterized by back/radicular pain, progressive paraparesis, paresthesias, and/or sphincter dysfunction.\[[@ref1],[@ref5]\] Several reports have demonstrated that spinal dural AVFs may present in conjunction with subarachnoid hemorrhage\[[@ref2]\] and/or subdural hematoma.\[[@ref4],[@ref6]\] Here, we present a 79-year-old female with an angiographically occult dural AVF and thoracic symptomatic spinal subdural hematoma with associated subarachnoid hemorrhage responsible for an acute paraparesis at the T10 sensory level.

CASE REPORT {#sec1-2}
===========

History and physical examination {#sec2-2_1}
--------------------------------

A 79-year-old female with a history of breast cancer and hypertension presented with the 1--2 days of acute-onset lumbar pain, paraparesis, and a T10 sensory level to pin with sphincter dysfunction. The CT of the thoracic and lumbar spine revealed extensive increased density throughout the thoracolumbar spinal canal, consistent with acute hemorrhage. The magnetic resonance imaging confirming the subdural/subarachnoid location of the mostly right-sided hemorrhage (mostly T12-L2) anterior to the spinal cord extending from the L2 up to the T6-7 level. \[[Figure 1a](#F1){ref-type="fig"} and [b](#F1){ref-type="fig"}\]. MR angiography of the lumbar spine and CT angiography of the brain and neck were negative for any vascular lesions. A full diagnostic craniospinal angiogram was performed, including selective catheterization of T7-L3 radicular arteries \[[Figure 1c](#F1){ref-type="fig"} and [d](#F1){ref-type="fig"}\], which also failed to demonstrate any vascular lesion (e.g., no SDAVF).

![Lumbar MRI with and without contrast shows mass effect along the right side of the spinal canal from T12 to L2 levels displaces the conus leftward (a). The subcentimeter triangular focus of enhancement at T12-L1 disc can be appreciated (b). The cauda equina shows deformity inferiorly surrounded by blood products in the spinal canal. No typical evidence of flow voids consistent with increased vascularity of spinal SDAVF. Lumbar spine digital subtraction angiography (DSA) shows a contrast injection into the right L1 lumbar segmental artery (c). DSA shows the same for the left L1 lumbar segmental artery (d). There is no evidence of vascular abnormality in any phase of filling or emptying of the radicular artery and vein. Intraoperative images show a radicular artery traveling intradurally and anastomosing with the venous system, as is evident of a spinal fistula (e). Isolated view of SDAVF radicular artery (f). Temporary occlusion of the fistulous artery for extended motor and sensory monitoring for changes (g). The fistulous artery is cauterized and cut (h).](SNI-11-142-g001){#F1}

Operation {#sec2-2_2}
---------

T11-L1 laminectomies were performed. On opening the dura, a large, cylindrical, and well-organized subdural hematoma was encountered with blood products of varying chronicity these markedly distorted the spinal cord (e.g., right to left compression) \[[Figure 1e](#F1){ref-type="fig"}-[h](#F1){ref-type="fig"}\]. After hematoma evacuation, further exploration identified a large arterialized vein on the right side of the thecal sac, exiting around the L1 nerve sheath; this was consistent with a dural AVF. After temporary occlusion of the vessel elicited no change on intraoperative neuromonitoring, the fistulous connection was coagulated and sectioned.

Postoperative course {#sec2-2_3}
--------------------

The patient tolerated the procedure well and within the first several days experienced improved bilateral lower extremity motor and sensory function along with sphincter improvement. Six months later, she was neurologically intact.

DISCUSSION {#sec1-3}
==========

While several previous reports have described spinal patients presenting with subarachnoid hemorrhage\[[@ref3]\] or spinal subdural hematomas,\[[@ref4],[@ref6]\] this case demonstrated that diagnostic studies, including spinal angiography, may miss occult dural AVF.

Selective spinal arteriography (SSA) is the gold standard for diagnosis and potential endovascular treatment, providing the ability to define the angioarchitecture of the fistula. Further, SSA allows for the artery of Adamkiewicz to be located to protect it during treatment.

This case highlights an angiographically occult spinal dural AVF presenting with a spinal subdural hematoma. While rare, it is important that clinicians be aware of this potential etiology of subdural hematomas before surgical hematoma evacuation. Although this entity was radiographically occult, angiography should be strongly considered in cases where patients present with spontaneous spinal subdural hematomas. Most critically, operative intervention despite negative vascular studies should be performed to relieve cord compression as well as determine the presence of underlying vascular anomalies is critical to identify occult vascular malformations (e.g., in this case, SDAVF).

CONCLUSION {#sec1-4}
==========

This case describes a rare presentation of a patient that had angiographically occult dural AVF with a symptomatic spinal subdural hematoma. Nevertheless, if the patient is symptomatic, exploratory surgery may be warranted to remove the subdural hematoma and to identify its source. Surgical planning should include neuromonitoring and use of indocyanine green to localize abnormal vasculature.
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